SR compartment calcium and cell apoptosis in SERCA overexpression.
The relationship between SR Ca2+ ATPase (SERCA) activities, cell calcium level, SR calcium store and cell cycle events is not clearly understood. We studied SERCA overexpression in Cos cells using an adenovirus vector. Twofold increases in SERCA mRNA and in protein were correlated with a 2.3-fold and a 1.6-fold paralleled increase in SR calcium pump activity (R = 0.97 and R = 0.99 respectively). Dose-related apoptotic cell death was associated with SERCA overexpression (R = 0.92). When serum was reduced to 4%, cell apoptosis further increased from 20.7 +/- 4.8% to 47.5 +/- 12.9% (M+/-SD; P<0.05; n=3). Flow cytometry identified cell cycle arrest at the G2/M phase. The interleukin-1 converting enzyme (ICE) inhibitor z-VAD-fmk reduced apoptosis for low-, medium- and high-expressing constructs, whereas the CPP-32 inhibitor z-DEVD-fmk had no effect. Flow cytometry using Fluo-3 and Fura-Red revealed a 1.5-fold higher basal calcium and a 10-fold SR calcium overload. ICE inhibitor z-VAD-fmk did not alter calcium loading. An epitope-tagged SERCA mutant, which has no intrinsic Ca2+-pump activities, had a much smaller effect on the SR calcium. These findings suggest that SERCA2A overexpression has an intrinsic role in altering cell-cycle progression, augmenting cellular and SR calcium loading, and precipitating ICE protease-mediated apoptosis; this represents as a novel model for primary SR calcium overload and associated cell apoptosis.